Three-layer poly(methyl methacrylate) microsystem for analysis of lysosomal enzymes for diagnostic purposes.
Lysosomal storage diseases are chronic, progressive and typically have a devastating impact on the patient and the family. The diagnosis of these diseases is still a challenge, however, even for trained specialists. Accurate diagnostic methods and high-throughput tools that could be readily incorporated into existing screening laboratories are urgently required. We propose a new method for measuring the activity of lysosomal enzymes using a microfluidic device. The principle of the method is the fluorometric determination of a protonated form of 4-methylumbelliferone directly in the enzymatic mixture. Compared to the standard diagnostic protocols, the method eliminates the necessity to add alkaline buffer to stop the enzymatic reaction, and thus, the number of analytical steps is reduced. The system allows for on-chip short-term incubation of the enzymatic reagents, leading to a much simplified analytical procedure and a significantly shortened processing time. We measured the activity of β-galactosidase in RPMI-1788 human B lymphocytes and in isolated leukocytes from healthy adults. The method shows a good agreement with the standard diagnostic method. The agreement was confirmed by statistical analysis including construction of a Bland-Altman plot. The approach presented can be an alternative for the currently used diagnostic procedures. The method developed has a potential for the implementation into complex microfluidic devices thus becoming a powerful tool for a high-throughput and multiplex screening of newborns.